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Summary
This report details the analyses performed under Task 9 of the University and Community
College System of Nevada (UCCSN) Cooperative Agreement with the US Department of Energy
(DOE). This task, titled "Analysis of Chemical Tracers in Conjunction with the Vadose Zone
Infiltration and Seepage Studies", provided for the development of analytical procedures and the
analysis of samples from a tracer test currently in progress at Alcove 8 /Niche 3 in the Exploratory
Studies Facility (ESF). The concentration of two tracers (bromide andpentafluorobenzoic acid) were
quantified in the initial injectate solution and also the seepage samples collected from Niche 3.
Samples were collected and transported to the Harry Reid Center for Environmental Studies (HRC)
by Lawrence Berkeley National Laboratories (LBNL) and US Geological Survey (USGS)
researchers. Samples were then analyzed using high performance liquid chromatography (HPLC)
forpentafluorobenzoic acid (PFBA) and ion chromatography for bromide. Implementing procedures
(IPLVs), written and approved in accordance with the Office of Civilian Radioactive Waste
Management (OCRWM) - approved UCCSN Quality Assurance Program, were followed for sample
control, sample analysis, and data reporting.
Four samples reflecting the concentrations of the tracers in the initial injectate solution were
analyzed. In these samples, the concentrations ranged from 485 - 492 ppm (mg/L) and 22.0 - 25.9
ppm (mg/L) for bromide and PFBA, respectively. A total of 154 samples from Niche 3 were
analyzed for bromide. The concentration of bromide in these samples ranged from 19 - 142 ppm.
Twenty five of these samples were analyzed in duplicate. The percent difference between duplicates
ranged from 0.1 % - 5% and the average was 0.8%. A total of 558 samples collected from Niche
3 were analyzed for PFBA. The concentration of PFBA ranged from <0.020- 5.51 ppm. Sixty one
of these samples were analyzed in triplicate. The percent relative standard deviations (%RSD)
between triplicate measurements ranged from 0.04% - 5%; the average %RSD was 1%.
Support for Infiltration and Seepage Studies in
Exploratory Studies Facility Niches and Alcoves
- Task 9 -
Final Report
by Irene M. Farnham
1. Introduction
The Harry Reid Center for Environmental Studies (HRC) provided analytical support for the
Infiltration and Seepage Studies in the Exploratory Studies Facility Niches and Alcoves. Analytical
support included developing procedures for measuring tracer concentrations and then performing
the analyses for the water samples generated from an Alcove 8 / Niche 3 tracer test. This is the final
report for UCCSN Task 9 which was completed on April 30, 2002. This report describes the PFBA
and bromide tracer analyses and results. Further work involving these analyses will continue in Task
35, " Chemical Analyses for Alcove 8 / Niche 3 Tracer Studies".
2. Methods
Lawrence Berkeley National Laboratory (LBNL) and US Geological Survey (USGS)
researchers performed all field work. The field work included preparing and introducing the tracer
injectate solutions as well as collecting the samples. Water samples were transported to the HRC
in accordance with LBNL sample collection, transportation, and chain of custody procedures. Once
samples were received at the HRC, Implementing Procedures (IPLVs), written and approved in
accordance with the OCRWM - approved UCCSN Quality Assurance Program, were followed for
sample control, sample analysis, and data reporting. Table 1 lists the IPLVs used for this task.
PFBA and bromide were analyzed using a high performance liquid chromatograph (HPLC)
with ultraviolet (UV) detection and an ion chromatograph (1C) with conductivity detection,
respectively. The analyses are detailed in the scientific notebook UCCSN-UNLV-036
(MOL.20020711.0266). The HPLC column, the injection volume, and the mobile phase
composition varied throughout the life of this task. Specific instrument conditions were selected so
that optimum separation of the PFBA and any chromatographic interferences present in the sample
matrix was achieved.








Analytical and Top Loading Balance Use
High Performance Liquid Chromatograph Operation
Groundwater Sample Collection and Control
Measurement of Inorganic Anions in Water Samples
by the Ion Chromatography System
Pipettor Calibration Check
Early analyses were performed on a 5* m Supelcosil LC-18 column (15 x 4.6) and later analyses
were performed on a 5« m Supelcosil LC-abz column (15 x 4.6). The HPLC mobile phase solvents
consisted of HPLC Grade acetonitrile (Burdick & Jackson) and 0.05M KH2PO4 (Fisher Scientific)
adjusted to apH of 2.2 - 2.7 with H3PO4 (J.T. Baker). A detection wavelength of 230nm was used.
The 1C mobile phase consisted of 3.5 mM Na2CO3 (Fisher Scientific) / ImM NaHCO3 (J.T. Baker)
with a flow rate of 1.2 mL/min. A 250mm Dionex anion exchange column (AS 14), a 50mm Dionex
guard column (AG14) and a 50* L injection volume were used for all bromide analyses.
Each instrument was calibrated prior to analyzing the samples using five to eight calibration
standards. The PFBA standard used to prepare the calibration standards was prepared directly from
the tracer stock used for field testing because NIST traceable standards are not available for this
compound. A NIST traceable standard purchased from a Yucca Mountain approved qualified
supplier (ERA) was used to prepare the bromide calibration standards. The accuracy of standards
preparation was determined using initial calibration check (ICC) standards which were prepared
independently of the calibration standards. In order to proceed with the analyses, the ICC was
required to be within 10% of its prepared concentration. The ICC for bromide was prepared from
the tracer stock used for field testing. The ICC for PFBA was prepared from solid purchased from
Oakwood Products. The precision of the measurements was determined by analyzing a subset of
samples in duplicate or triplicate; aliquots of sample were placed in two (duplicate) or three
(triplicate) separate autosampler vials and analyzed.
Verification of all data was performed to check compliance to the IPLVs and to verify the
accuracy of data reduction. Internal technical review was documented on the data and in the
scientific notebook. Electronic data were controlled in accordance with QAP-3.1 "Control of
Electronic Data". No software requiring qualification was used for this task.
3. Results and Discussion
The results of the analyses, as well as the analysis date, are reported in Appendix A (PFBA)
and Appendix B (Bromide). The data tracking numbers for these concentration data are
MO0205UCC009IF.001 for PFBA and MO0205UCC009IF.002 for bromide. Four samples
consisting of the initial tracer injectate solutions were analyzed. The concentration of PFBA in these
samples ranged from 22.0 ppm (mg/L) in sample 577302 to 25.9 ppm in sample 577300 (Appendix
A). The concentration of bromide ranged from 485 ppm in sample 577934 - 492 ppm in sample
577302 (Appendix B). A total of 154 samples from Niche 3 were analyzed for bromide. The
concentration of bromide in these samples ranged from 19 -142 ppm (Appendix B). A total of 558
samples collected from Niche 3 were analyzed for PFBA. The concentration of PFBA ranged from
<0.020-5.51ppm (Appendix A).
Sixty one samples were analyzed in triplicate for PFBA (Appendix C). The average, standard
deviation, and percent relative standard deviations (%RSD) of each set of triplicates are shown in
Appendix C. The %RSD between triplicate measurements ranged from 0.04% - 5%; the average
%RSD was 1%. Twenty five samples were analyzed in duplicate for bromide (Appendix D). The
average and percent difference for each set of duplicates are shown in Appendix D. The percent
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Average, Standard Deviation, and Percent Relative Standard Deviation



































































































































































































































































Average and Percent Differences
for Samples Analyzed in Duplicate for Bromide
29
Barcode
577130
1014537
1017032
577267
577187
1014390
1014387
1014397
1014383
1014386
1014389
1014384
1014385
1014391
1014366
1014458
1014330
1014379
1014388
577160
1014283
1014267
1014285
577934
577302
Average
(ppm)
22.3
26.5
31.9
34.1
37.6
39.3
41.5
44.0
44.2
48.4
50.4
50.5
61.4
65.3
73.5
74.0
74.8
76.8
81.2
82.9
96.0
105.0
142.1
484.7
491.5
%Difference
0.2
0.7
0.6
0.3
0.6
0.2
0.2
1.4
1.6
0.8
0.4
0.2
3.8
5.0
0.7
0.5
0.9
0.5
0.5
0.3
1.0
0.2
0.1
0.1
0.1
30
